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ABSTRACT 
The conclusions of the European Food Safety Authority (EFSA) following the peer review of the initial risk 
assessment carried out by the competent authority of the rapporteur Member State, Belgium, for the pesticide 
active substance benfluralin are reported.  The context of the peer review was that requested by the European 
Commission following the submission and evaluation of confirmatory residues data.  The conclusions were 
reached on the basis of the evaluation of the representative uses of benfluralin as a herbicide on lettuce and 
witloof chicory. The reliable endpoints concluded as being appropriate for use in regulatory risk assessment, 
derived from the available studies and literature in the dossier peer reviewed, are presented.   
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SUMMARY 
Benfluralin was included in Annex I to Directive 91/414/EEC on 1 March 2009 by Commission 
Directive 2008/108/EC, and has been deemed to be approved under Regulation (EC) No 1107/2009, in 
accordance with Commission Implementing Regulation (EU) No 540/2011, as amended by 
Commission Implementing Regulation (EU) No 541/2011.  It was a specific provision of the approval 
that the notifier was required to submit to the European Commission further studies on rotational crop 
metabolism, and to confirm the risk assessment for metabolite B12 and for aquatic organisms, within 
two years from the date of approval. 
In accordance with the specific provision, the notifier, Dow AgroSciences, submitted an updated 
dossier in February 2011, which was evaluated by the designated RMS, Belgium, in the form of an 
Addendum to the Draft Assessment Report.  In compliance with Guidance Document SANCO 
5634/2009 rev.3, the RMS distributed the Addendum to Member States and the EFSA for comments 
on 31 August 2011.  The RMS collated all comments in the format of a Reporting Table, which was 
submitted to the European Commission in November 2011. 
Following consideration of the comments received, the European Commission requested the EFSA to 
organise a peer review of the RMS’s evaluation of the confirmatory data submitted in relation to 
rotational crop metabolism and to deliver its conclusions on the residue definition and the consumer 
risk assessment.   
The experts at the Pesticides Peer Review Experts’ Teleconference on residues (TC 70) in May 2012 
concluded that sufficient information was available to propose a plant residue definition for 
monitoring and risk assessment, covering the uses of benfluralin as a pre-planting/pre-sowing 
application for all plant groups and also as a post-emergence application for cereals. 
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BACKGROUND 
Benfluralin was included in Annex I to Directive 91/414/EEC on 1 March 2009 by Commission 
Directive 2008/108/EC
3, and has been deemed to be approved under Regulation (EC) No 1107/2009
4, 
in accordance with Commission Implementing Regulation (EU) No 540/2011
5, as amended by 
Commission Implementing Regulation (EU) No 541/2011
6.  EFSA previously finalised a Conclusion 
on this active substance on 3 March 2008 in the EFSA Scientific Report (2008) 127 (EFSA, 2008). 
It was a specific provision of the approval that the notifier was required to submit to the European 
Commission further studies on rotational crop metabolism, and to confirm the risk assessment for 
metabolite B12 and for aquatic organisms, within two years from the date of approval. 
In accordance with the specific provision, the notifier, Dow AgroSciences, submitted an updated 
dossier in February 2011, which was evaluated by the designated rapporteur Member State (RMS), 
Belgium, in the form of an Addendum to the Draft Assessment Report (Belgium, 2011).  In 
compliance with Guidance Document SANCO 5634/2009 rev.3 (European Commission, 2009), the 
RMS distributed the Addendum to Member States and the EFSA for comments on 31 August 2011.  
The RMS collated all comments in the format of a Reporting Table, which was submitted to the 
European Commission in November 2011. 
Following consideration of the comments received, the European Commission requested the EFSA to 
organise a peer review of the RMS’s evaluation of the confirmatory data submitted in relation to 
rotational crop metabolism and to deliver its conclusions on the residue definition and the consumer 
risk assessment. 
The Addendum and the Reporting Table were discussed at the Pesticides Peer Review Experts’ 
Teleconference on residues (TC 70) in May 2012.  Details of the issues discussed, together with the 
outcome of these discussions were recorded in the meeting report. 
A final consultation on the conclusions arising from the peer review took place with Member States 
via a written procedure in June 2012. 
The conclusions laid down in this report were reached on the basis of the peer review of the RMS’s 
evaluation of the confirmatory data submitted in relation to rotational crop metabolism.  A key 
supporting document to this conclusion is the Peer Review Report, which is a compilation of the 
documentation developed to evaluate and address all issues raised in the peer review, from the 
compilation of comments in the Reporting Table to the conclusion.  The Peer Review Report (EFSA, 
2012) comprises the following documents, in which all views expressed during the course of the peer 
review, including minority views, can be found: 
•  the Reporting Table,  
•  the report of the scientific consultation with Member State experts, 
•  the comments received on the draft EFSA conclusion. 
                                                      
3 Commission Directive 2008/108/EC of 26 November 2008 amending Council Directive 91/414/EEC to include flutolanil, 
benfluralin, fluazinam, fuberidazole and mepiquat as active substances. OJ No L 317, 27.11.2008, p. 6-13. 
4 Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the placing 
of plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC. OJ No L 309, 
24.11.2009, p. 1-50. 
5 Commission Implementing Regulation (EU) No 540/2011 of 25 May 2011 implementing Regulation (EC) No 1107/2009 of 
the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p.1-186. 
6 Commission Implementing Regulation (EU) No 541/2011 of 1 June 2011 amending Implementing Regulation (EU) No 
540/2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of 
approved active substances. OJ L 153, 11.6.2011, p.187-188. Peer Review of the pesticide risk assessment of the active substance benfluralin
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Given the importance of the Addendum and the Peer Review Report, these documents are considered 
respectively as background documents A and B to this conclusion. 
THE ACTIVE SUBSTANCE AND THE FORMULATED PRODUCT 
Benfluralin is the ISO common name for N-butyl-N-ethyl-α,α,α-trifluoro-2,6-dinitro-p-toluidine 
(IUPAC).  
The representative formulated product for the evaluation was ‘Bonalan’, an emulsifiable concentrate 
(EC) formulation containing 180 g/l benfluralin.  
The representative uses assessed are on lettuce and witloof chicory to control weeds by a single 
application via broadcast spraying and incorporation in soil once per year pre-planting/pre-sowing at 
application rates of up to 1.71 kg active substance/hectare.   
CONCLUSIONS OF THE EVALUATION 
The conclusion in the section below is based on the guidance documents listed in the document 
1607/VI/97 rev.2 (European Commission, 1999) and the recommendations on livestock burden 
calculations stated in the 2004 and 2007 JMPR reports (JMPR, 2004, 2007). 
Benfluralin was initially peer reviewed in 2006/2007 and discussed at the PRAPeR Expert’s Meeting 
on residues (PRAPeR 35) in October 2007. A conclusion was issued by EFSA in March 2008 where a 
data gap for further information on the metabolism in plants was identified in order to finalise the 
plant residue definitions. An additional metabolism study on cereal (wheat) was therefore provided as 
confirmatory data in order to confirm the metabolism of benfluralin, which had originally been 
investigated in two plant groups only; on leafy crops (lettuce) and oilseed/pulse crops (alfalfa and 
peanut) and following a pre-planting application to soil. These confirmatory data were evaluated by 
the RMS in an Addendum and were further discussed at the Pesticides Peer Review Experts’ 
Teleconference on residues (TC 70) in May 2012. 
Following pre-planting application to soil, the metabolism resulting from the soil uptake by plants was 
seen to be similar in the two plant groups investigated. At harvest, in lettuce, alfalfa and peanut, the 
radioactive residues were mostly recovered in the organo-soluble fraction (31% to 49% TRR) and in 
the aqueous polar fraction (6% to 16% TRR), which were shown to consist of numerous unidentified 
polar compounds, each accounting individually for no more than 3% TRR. The parent benfluralin was 
almost not identified except in lettuce, accounting for only 1.3% TRR (0.009 mg/kg). Following acid, 
base or enzyme hydrolysis, a significant part of the unextracted radioactivity was found to be 
incorporated in natural plant constituents such as lignin (14% to 33% TRR in alfalfa, lettuce and 
peanuts hulls), fatty acids (36% TRR in peanut meat) and cellulose (10% TRR in peanut hulls; 2% 
TRR in alfalfa seeds). A similar metabolic profile was observed in the new metabolism study 
conducted in wheat following a single post-emergence application at either growth stage BBCH 20-21 
or BBCH 29. In hay, straw and grain collected 37 to 113 days after treatment, 40% to 84% of the 
radioactive residues were recovered in the organo-soluble and aqueous fractions and characterised as 
multiple individual fractions, each accounting for less than 2% TRR, which could not be identified. 
Benfluralin was only identified in the forage sample collected 19 days after the application at BBCH 
20-21, representing 57% TRR (1.8  mg/kg). Following harsh acid hydrolysis, the unextracted 
radioactivity was shown to be incorporated in plant components such as lignin, cellulose or starch. 
Though the identification rate in the different studies was low, it was agreed that it was sufficiently 
demonstrated that following pre-planting/pre-sowing, benfluralin is extensively metabolised to 
numerous individual compounds, each present in low proportions and levels, that are further 
incorporated into natural plant constituents such as lignin, cellulose, fatty acids or starch. Benfluralin 
is almost not present, except in the case of post-emergence application and for a short pre-harvest 
interval PHI (19 days). As no major differences were observed in the three plant groups investigated 
following either pre-planting/pre-sowing or post-emergence application, the experts concluded that the Peer Review of the pesticide risk assessment of the active substance benfluralin
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available information is sufficient to address the metabolism of benfluralin in plants. It was therefore 
concluded that the residue definitions for monitoring and risk assessment initially proposed as 
benfluralin for the leafy crop and oilseed/pulse crop groups only, could be extended to all plant groups 
for pre-planting/pre-sowing soil application and for post-emergence application for cereals. 
Consequently, the representative use on chicory roots is considered to be covered by the residue 
definition derived from available studies. 
Residue trials in lettuce, chicory (witloof) and industrial chicory were conducted in compliance with 
the representative critical use pattern and samples were analysed for benfluralin residues. In all trials, 
residues were below the LOQ and MRLs were therefore proposed at 0.01* mg/kg. These residue data 
were supported by validated methods of analysis and acceptable storage stability data showing 
benfluralin residues to be stable for at least 12 months in high water containing matrices. Given that 
the residue levels were below the LOQ, studies to investigate the effects of processing were not 
provided and not required.  
A confined rotational crop study was submitted as the DT90 of benfluralin in soil was reported up to 
242 days and 385 days in the field and laboratory studies, respectively. This study was considered as 
not fully appropriate to address metabolism in rotational crops since it did not comply with current 
guidance on a number of points. Indications were however given that following an application of 
benfluralin on a primary crop, significant TRR levels were still found in edible crop parts at plant back 
intervals of 22, 52 or 63 weeks (up to 0.046 mg/kg in sugar beet root). The need for further data on 
rotational crops was discussed in the PRAPeR 35 meeting and was reconsidered by the experts in the 
teleconference TC 70 in the light of the additional information provided on the metabolism in primary 
crops. As the metabolic profile was seen to be similar in the primary crop metabolism studies 
conducted in three different crop groups following pre-planting/pre-sowing or post-emergence 
application, it was concluded that a similar metabolic pattern is expected in rotational crops, and 
therefore no additional data are required to address the metabolism of benfluralin in rotational crops. 
The metabolism of benfluralin was investigated in lactating goat and laying hen after repeated oral 
administration of radio-labelled benfluralin. The studies were summarised in the DAR of February 
2006 (Belgium, 2006) and scientific comments were received. However, the studies were not 
considered further since the representative uses do not refer to crops used as feed, and therefore 
livestock studies are not required.  No residue definitions or MRLs were proposed for products of 
animal origin. 
No chronic intake concerns were identified for consumers. Based on the representative uses on lettuce 
and chicory, the estimated theoretical maximum daily intake (TMDI) was calculated to be less than 
0.2% of the ADI for all the consumer groups included in the EFSA PRIMo model. An acute 
assessment was not conducted since the setting of an ARfD was considered not necessary for 
benfluralin. 
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APPENDICES 
APPENDIX A – LIST OF END POINTS FOR THE ACTIVE SUBSTANCE AND THE REPRESENTATIVE FORMULATION 
Crop  
and/or 
situation 
(a) 
Member 
State 
or 
Country 
Product 
name 
F 
G 
or 
I 
(b) 
Pests or 
Group 
of pests 
controlled 
(c) 
Formulation Application  Application rate 
per treatment 
PHI 
(days) 
(l) 
Remarks: 
(m)  Type 
(d-f) 
Conc. 
of as 
(i) 
method 
kind 
(f-h) 
Growth stage 
& season 
(j) 
number 
min-
max 
(k) 
interval 
between 
applications 
(min) 
kg as 
/hl 
min-
max 
water 
l/ha 
min-
max 
kg as 
/ha 
min- 
max 
Lettuce 
Lactuca 
sativa 
Belgium  Bonalan F  Weeds  EC 180  Broadcast 
spray and 
incorporation 
in soil  
Presowing or 
preplanting 
from april to 
sept.  
1  N/A 0.27-
1.08 
150-
600 
1.62 Not 
relevant 
High spray volume 
(600l/ha) is used when 
Bonalan is mixed with 
liquid fertilizers. No use 
under greenhouses.  
Italy   Bonalan F  Weeds  EC 180  Broadcast 
spray and 
incorporation 
in soil  
Presowing or 
preplanting in 
sping plus fall. 
1  N/A 0.23-
0.57 
300-
500 
1.17- 
1.71 
Not 
relevant 
No use under 
greenhouses.  
Spain  Quilan 
(Bonalan) 
F Weeds  EC  180  Broadcast 
spray and 
incorporation 
in soil  
Presowing or 
pre planting 
from sept. to 
april  
1  N/A 0.28-
0.43 
400-
600 
1.71  Not 
relevant 
Application before 
transplant or direct 
sowing. No use under 
greenhouses. 
Witloof 
Chicory 
Cichorium 
intybus var. 
foliosum 
Belgium  Bonalan F  Weeds  EC 180  Broadcast 
spray and 
incorporation 
in soil  
Pre-sowing 1 N/A 0.27-
1.08 
150-
600 
1.62  Not 
relevant 
High spray volume 
(600l/ha) is used when 
Bonalan is mixed with 
liquid fertilizers. 
France   Bonalan F  Weeds  EC 180  Broadcast 
spray and 
incorporation 
in soil  
Pre-sowing 1 N/A 0.18-
0.72 
150-
600 
1.08  Not 
relevant 
 
Remarks: 
(a)  For crops, the EU and Codex classifications (both) should be used; where relevant, the use situation 
should be described (e.g. fumigation of a structure) 
 (h) Kind,  e.g. overall, broadcast, aerial spraying, row, individual plant, between the plants - type of 
equipment used must be indicated  
(b)  Outdoor or field use (F), glasshouse application (G) or indoor application (I)    (i) g/kg or g/l 
(c)  e.g. biting and suckling insects, soil born insects, foliar fungi, weeds    (j) Growth stage at last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN 3-
8263-3152-4), including where relevant, information on season at time of application  (d)  e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR), water soluble concentrate (SL)   
(e)  GCPF Codes - GIFAP Technical Monograph No 2, 1989    (k) Minimum and maximum number of application under practical conditions of use must be provided 
(f) Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench    (l) PHI - minimum pre-harvest interval 
(g)  All abbreviations used must be explained    (m) Remarks may include: Extent of use/economic importance/restrictions Peer Review of the pesticide risk assessment of the active substance benfluralin
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Metabolism in plants (Annex IIA, point 6.1 and 6.7, Annex IIIA, point 8.1 and 8.6) 
Plant groups covered  Leafy crops  (lettuce) pre-planting  application 
Oilseeds/pulses (peanuts, alfalfa) pre-planting application 
Cereals (wheat)  post-emergence 
(Available studies sufficient to cover the uses of 
benfluralin as pre-planting/pre-emergence application for 
all plant groups and as post-emergence application for 
cereals) 
Rotational crops  Available study not totally appropriate to address the 
metabolism in rotational crops since not performed 
according to the current guidelines. 
Metabolism in rotational crops similar to 
metabolism in primary crops? 
As the metabolic profile was seen to be similar in the 
primary crop metabolism studies conducted in three 
different crop groups following pre-plantation or post-
emergence application, a similar metabolic pattern is 
expected in rotational crops. 
Processed commodities  Not provided and not required 
Residue pattern in processed commodities similar 
to residue pattern in raw commodities? 
Not relevant 
Plant residue definition for monitoring  Benfluralin 
Plant residue definition for risk assessment  Benfluralin 
Conversion factor (monitoring to risk assessment)  None 
 
 
Metabolism in livestock (Annex IIA, point 6.2 and 6.7, Annex IIIA, point 8.1 and 8.6) 
Animals covered  Metabolism studies on ruminants and poultry were 
provided but not peer reviewed. 
Animal residue definition for monitoring  Not discussed and not proposed 
Animal residue definition for risk assessment  Not discussed and not proposed 
Conversion factor (monitoring to risk assessment)  n/a 
Metabolism in rat and ruminant similar (yes/no)  n/a 
Fat soluble residue: (yes/no)  Not discussed 
 
 
Residues in succeeding crops (Annex IIA, point 6.6, Annex IIIA, point 8.5) 
  No further rotational crop data are required. 
 
 
Stability of residues (Annex IIA, point 6 introduction, Annex IIIA, point 8 Introduction) 
  Residues of benfluralin stable for at least 12 months in 
water containing matrices (lettuce) when stored frozen at 
-18°C 
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Residues from livestock feeding studies (Annex IIA, point 6.4, Annex IIIA, point 8.3) 
  Ruminant: Poultry:  Pig: 
  Conditions of requirement of feeding studies 
Expected intakes by livestock  0.1 mg/kg diet (dry 
weight basis) (yes/no - If yes, specify the level) 
Intake calculations for livestock according to EU 
Guidance Doc.7031/VI/95 rev.4 are not necessary as 
lettuce, chicory roots/leaves and endive heads are not 
feedstuffs. 
Potential for accumulation (yes/no):  Not assessed. 
Metabolism studies indicate potential level of 
residues ≥ 0.01 mg/kg in edible tissues (yes/no) 
Not assessed. 
  Feeding studies (Specify the feeding rate in cattle and 
poultry studies considered as relevant) 
Residue levels in matrices : Mean (max) mg/kg 
Muscle  n/a n/a n/a 
Liver  n/a n/a n/a 
Kidney  n/a n/a n/a 
Fat  n/a n/a n/a 
Milk  n/a     
Eggs   n/a  Peer Review of the pesticide risk assessment of the active substance benfluralin
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Summary of critical residues data (Annex IIA, point 6.3, Annex IIIA, point 8.2) 
Crop 
Northe
rn 
Southe
rn 
Region 
Trials results relevant to the 
critical GAP 
(a) 
Recommendation/comments 
MRL 
estimated from 
trials according to 
representative use 
HR 
(c) 
STMR 
(b) 
Lettuce  North-
EU 
4x <0.01 mg/kg  Trials conducted according to cGAP (single soil application before 
planting at 1725 to 1890 g/ha, PHI 49 to 87 days).  
The residue data base can be considered as complete as all values are 
below the LOQ (EU Guidance Doc.7525/VI/95-rev.7, early 
applications of herbicides) 
0.01* <0.01  <0.01 
South-
EU 
2x <0.01 mg/kg 
Industrial 
chicory  
(fructose, inulin 
production) 
North-
EU 
Roots:  8x <0.01 mg/kg 
Leaves:  8x <0.01 mg/kg 
Trials conducted according to cGAP (single soil application before 
planting at 1526 to 1741 g/ha, PHI 118 to 163 days). 
0.01* 
(chicory roots) 
<0.01 <0.01 
Witloof 
chicory 
(Endive 
production) 
North-
EU 
Endive head:  6x <0.01 mg/kg  Trials conducted according to cGAP (single soil application before 
planting at 1590 to 170 g/ha). Roots collected 145 to 180 days after 
treatment and stored in dark cold room (1° to 7°C) during 14 to 20 
days after harvest and prior forcing (22 to 28 days at ca 20°C). 
0.01* 
(witloof) 
<0.01 <0.01 
(a) Numbers of trials in which particular residue levels were reported e.g. 3x <0.01, 0.01, 6x 0.02, 0.04, 0.08, 2x 0.1, 2x 0.15, 0.17 
(b) Supervised Trials Median Residue i.e. the median residue level estimated on the basis of supervised trials relating to the representative use 
(c) Highest residue 
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Consumer risk assessment (Annex IIA, point 6.9, Annex IIIA, point 8.8) 
ADI   0.005 mg/kg b.w./day. 
TMDI (% ADI) according to EFSA PRIMo model 
rev.2 
<0.2% ADI for all diets included in the model 
TMDI (% ADI) according to WHO European diet  0.09 % 
TMDI (% ADI) according to national German and 
UK (to be specified) diets 
- 0.03 % (German model)
- 0.1 %, 0.05 %, 0.2 % for adults, children and toddlers 
respectively (UK model)
IEDI (WHO European Diet) (% ADI)  Not required. 
NEDI (specify diet) (% ADI)  Not required. 
Factors included in IEDI and NEDI  n/a 
ARfD  Not allocated, not required. 
IESTI (% ARfD)  n/a 
NESTI (% ARfD) according to national (to be 
specified) large portion consumption data 
n/a 
Factors included in IESTI and NESTI   n/a 
 
 
Processing factors (Annex IIA, point 6.5, Annex IIIA, point 8.4) 
Crop/ process/ processed product 
Number 
of 
studies 
Processing factors  Amount 
transferred 
(%) 
Transfer 
factor  
Yield 
factor  
Not provided and not required (residues <0.01 mg/kg)         
 
 
Proposed MRLs (Annex IIA, point 6.7, Annex IIIA, point 8.6) 
 
Lettuce 0.01* 
Chicory roots   0.01* 
Witloof chicory   0.01* 
When the MRL is proposed at the LOQ, this should be annotated by an asterisk (*) after the figure. 
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ABBREVIATIONS 
ADI  acceptable daily intake 
ARfD  acute reference dose 
a.s. active  substance 
BBCH  Growth stages of mono- and dicotyledonous plants 
bw body  weight 
d day 
DAR  draft assessment report 
DM dry  matter 
DT90  period required for 90 percent degradation / dissipation  
EC Emulsifiable  Concentrate 
EFSA  European Food Safety Authority 
EU European  Union 
FAO  Food and Agriculture Organisation of the United Nations 
g gram 
GAP  good agricultural practice 
GS growth  stage 
ha hectare 
hL hectolitre 
HR Highest  Residue 
ISO  International Organisation for Standardization 
IUPAC International  Union  of  Pure and Applied Chemistry 
JMPR  Joint FAO/WHO Meeting on Pesticide residues 
kg kilogram 
L litre 
LOQ  Limit Of Quantification (determination) 
MRL  maximum residue limit or level 
NESTI  National Estimated Short Term Intake 
PHI Pre-Harvest  Interval 
RMS  Rapporteur Member State 
STMR  Supervised Trials Median Residue 
TMDI  Theoretical Maximum Daily Intake 
TRR  Total radioactive residue 
WHO  World Health Organisation 
 
 